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Abstract 
 The landscape of south-central Michigan and northeastern Indiana was formed 
from the retreat of the Saginaw Lobe of the LIS. Studying this landscape aids an 
understanding of the climate conditions during the retreat of the lobe from its LGM 
position. The purpose of this study is to generate chronology for the retreat of the 
Saginaw Lobe by dating the Sturgis Moraine. Previous work suggests that the Sturgis 
Moraine formed sometime between 15.5 14C and 16.1 14C kyrs BP. To date the Sturgis 
Moraine, Livingstone sediment cores were collected from lakes associated with the 
moraine.  Ages of 13.7±6014C, 13.75±8014C, and 13.3±6014C kyrs BP were from wood 
fragments at the bottom of each sediment core.  These ages are similar to the age of 
the Ft. Wayne Moraine and the Valparaiso Moraine.   
Introduction 
 Figure 1. Map of moraines in northern Ohio, Indiana, and central Michigan.  Adapted from Leverett and Taylor (1915). 
 Figure 2. Map of radiocarbon basal dates for deglaciation. Yellow stars represent the location where the samples were collected.  Red circle outlines the Sturgis Moraine.  
Radiocarbon dates are rounded to the nearest hundred. Adapted from Dyke (2004).   
Site Selection: Samples were collected from three scour lakes within tunnel channels associated with the moraine.  Scour lakes within meltwater channels are preferred 
over kettle lakes to minimize the organic accumulation lag from meltout of buried ice.  
Core Recovery: A hydraulic Livingstone piston corer was used to extract one meter sections of sediment close to each lake’s center.  Overlap cores were extracted 1m 
from the original hole.     
Core Description: Cores were photographed immediately after splitting and a detailed laboratory description of each core was made noting color, apparent grain size, 
sedimentary structure, and disturbances.   
Magnetic Susceptibility: Relative measurements of iron, magnetite, and other magnetic sediments, within the sediment cores were measured using  Bartington 
magnetic susceptibility instrument with a MS-2 probe at 2cm interval.   
Loss-On-Ignition: Sediment samples of 0.5cm3 at 2cm intervals were weighed at 100°C, 550°C (organic matter), and 950°C (carbonate).   
Radiocarbon Dating: Identifiable terrestrial plant macrofossils were wet sieved from the bottom section of each sediment core and radiocarbon dated with the AMS 
procedure at The Woods Hole Oceanographic Institute.  
OSL Sampling: Soil pits were dug to collect samples of sand for OSL dating. Samples were collected from the C-horizon of the soil within several sand dunes of the 




Figure 4. Field methods. A) Hydraulic Livingstone piston corer. B) Sediment core from Fennel Lake immediately after extraction. C) OSL pit, sand sample was taken from the hole in the pit wall. D) Basal section of 
sediment core from Sweet Lake E. LOI samples within a Muffle Furnace.  
Methods 
Figure 3. Digital elevation model of the study area.  Red color represents areas of higher elevation while blue represents areas of low elevation.  The solid black line is the ice margin at the Sturgis Moraine.   
Acknowledgements 
References 
This project was funding by the Great Lakes Geologic Mapping Coalition in coordination with the Indiana Geological Survey. This project was also funded by the 
William A. Kneller Graduate Support Fund and the Dr. Lon Ruedisili Hydrogeology/Environmental Geology Fund at the University of Toledo. 
Dearing, J., 1994, Environmental magnetic susceptibility: Using the Bartington MS2 system. Kenilworth, Chi Publ. 
Dyke, A. S., 2004, An outline of North American deglaciation with emphasis on central and northern Canada: Quaternary glaciations: Extent and chronology, v. 2, p. 373-424. 
Fisher, T. G., and Taylor, L. D., 2002, Sedimentary and stratigraphic evidence for subglacial flooding, south-central Michigan, USA: Quaternary International, v. 90, no. 1, p. 87-115. 
Fisher, T. G., Taylor, L. D., and Jol, H. M., 2003, Boulder-gravel hummocks and wavy basal till contacts: products of subglacial meltwater flow beneath the Saginaw Lobe, south-central Michigan, USA: Boreas, v. 32, no. 2, p. 328-336. 
Fullerton, D. S., 1980, Preliminary correlation of post-Erie interstadial events (16,000-10,000 radiocarbon years before present), central and eastern Great Lakes region, and Hudson, Champlain, and St. Lawrence lowlands, United States and 
Canada, US Government Printing Office. 
Glover, K. C., Lowell, T. V., Wiles, G. C., Pair, D., Applegate, P., and Hajdas, I., 2011, Deglaciation, basin formation and post-glacial climate change from a regional network of sediment core sites in Ohio and eastern Indiana: Quaternary 
Research, v. 76, no. 3, p. 401-410. 
Heiri, O., Lotter, A. F., and Lemcke, G., 2001, Loss on ignition as a method for estimating organic and carbonate content in sediments: reproducibility and comparability of results:      Journal of paleolimnology, v. 25, no. 1, p. 101-110. 
Larson, G., and Schaetzl, R., 2001, Origin and evolution of the Great Lakes: Journal of Great Lakes Research, v. 27, no. 4, p. 518-546. 
Zumberge, J. H., 1960, Correlation of Wisconsin drifts in Illinois, Indiana, Michigan, and Ohio: Geological Society of America Bulletin, v. 71, no. 8, p. 1177-1188. 
Wood 
Clay and Silt 
Clay and Silt 
   Silty Clay 






E C D 
Figure 5. Lithologic descriptions of the basal sections of each lake’s sediment core. The red line is the MS data and the grey line and black line represent LOI 
(950°and 550°C).  Stars indicate locations of radiocarbon samples. Bracketed numbers are the calibrated radiocarbon ages at the two sigma range   
Figure 7. Ice margins (dashed line) for the Huron-Erie, 
Michigan, and Saginaw Lobe at approximately 16,250 
cal yrs BP.  
Figure 6. Sum probability of calibrated radiocarbon ages. 
Select radiocarbon dates for each lobe were calibrated 
using the software CALIB 7.0 (Stuiver and Reimer,1993). 
Bracketed peaks indicate the one and two sigma range of 
calibration.  The Valparaiso Moraine, between the Fort 
Wayne Moraine, and the Sturgis Moraine were all ice free 
around 16250 B.P.  
Summary: The Sturgis Moraine is now dated.  It corresponds with the Valparaiso Moraine of Michigan 
Lobe and the Fort Wayne Moraine  of the Huron-Erie Lobe. Forthcoming OSL dates and surficial 
mapping will strengthen this deglacial chronology.   
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